Abstract-The optimum tapered matching section requires impedance steps at the taper ends, which exclude in most cases its application for synthesizing waveguide tapers. A new "near>J-optimum design is described which avoids theimpedance steps and yields tapers only a fractional part longer in taper length (or narrower in bandwidth) than the exactly optimum taper. Atableof values of a transcendental function has been calculated to simplify the synthesis. An example compares both types of matching sections.
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The same equation (1) In this special case
and hence 
)
The assumption of a TEM mode in a homogeneous 2?' 'z -,6(x) = F(x) sin 2+(x)(1 + v') (8) medium implies that~is independent of x but dependent or, co; thus~will go to zero for all x if w goes to zero, where~(x) =&(z) and F(x) = Fl(z). i.e., if we are at very low frequencies. A solution of (12) If I r] #1, we find from (7) after separation of the varifor~is then with to= O ables and integration
S .
Hence we obtain from (10) the function y(x):
Let us replace the integral in (9) 
put reflection coefficient at x = -(1/2) is thus found to be - 
The minimum taper length is found by setting (24) and (25) 
In case the value B becomes zero, (23) represents the 1 It turns out that this function is known in antenna theory as "modified pin x/x response" and was first introduced by Taylor (8]. The next step to obtain ZC(X) will be the integration of (28) and we find after some algebra log. zc(~) = * loge (Z*ZJ + * log. This is an increase by only less than 13 percent.
In Fig-. 6, the return loss for the near-optimum matching section has been plotted to be compared with the performance of [1]
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the optimum Dolph-Chebyshev Taper.
